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FOREWORD 



This modulG wa>s developed^as one of eight .dissemination 
packages which were being prepared under an E.S.E.A/ Title III 
projCict* The Mesa Public Schools worked in concert with the 



American Institutes for Research (AIRT in this T^^ 

It should be noted 'that what is being presented here is in- 
formation on Mesa's on-gbing long-range project' in career guidance/ 
counseling, placement and follow-up; fundeii no-t only by Title III 
but al30 by Vocational EducatiQn Part D Exemplary and Dii^trict 
funds. A key element of this l^lroject has been -the- designing, 
field testing and final, production of staff development training 
packages. ' ' . ^ ^ 



The specific participation of E.S.E.A. Title III comprises 
an integral part of the total process for orienting counseling 
sorviaos toward specif ic student outcomes in an accountability 
modftl. Title III is housed in the Arizona Department of Education 
under Carolyn Warner, Superintendent of 'Public Instruction. The 
Title III staff was" directed by Fred J. Sughruo and the consult- 
ants assigned to. this project w&re Jewell Sisemore, the A'ssistant 
Director of Title III, and Jesse Udafl.1, Education Program Spe- 
cialist. 



For additional information on these, project 



Write or call: 



(602) 962-7331 



EKomplary Project Diroctor 

Byron E. MeKlnnon . ' 

Guidance piroctot: 

Mesa Public Schools 

Guidance Services Gonter 

140 S. Center 

Mesa, Arizona 85202 , 



Title III Director 
Duane Richins 
'Guidance Specialist ^ 
Mesa Public Schools 
Guidance Services Center 
140 S. Center ' 
Mesa, Arizona 8520S 
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INTRODUCTION 

OVERVIEW' ... 

^ This '*modula" is part of a package which includes the following 

- Coordinator's Guide - Appendix A 

- Tape-slide introduction - Appendix B . . , 

- Flowchart of the comprehensive aj^proach 

- Module goal and objectives ^ ^ . 
.-Instructional materials (module) 

- Group activities . , 

- Simulation 

- Application procedures . * 

- Pre- and Post-assossmonts 

Packages are dasignod so that you may work at your own pace 
but should not take over 20 hours to completo. 
* The modulo itself contains the flowchart to the comprehensive 

approach, the package goal and objectives, instructional materials, 
and group activities. The flowchart defines the four major phases 
of the comprohonsivG approach to developing guidance, counseling., 
and placomont programs and how they relate to each other. 




m -r > ' 3> ^ 

V is 5 

Jh m 

m s: ^ j 



U q O tn 
3 «A Q 



1) 



o ;^ (/^ 
(A ;^ 3 



CO 

f5 <^ c ^ 

cn Lis 

. Q O O 15 

(I 2 ^ 

3 ^ a- 



IT m 
I rrfoo 



> u r; \ ^ 



HH* 1 C ^ 



15 



X3 







o 


0 




rj 














J i 


•» 


ft 


1 J. 




0 tt) 












0 






M ^J. 












• 






• »ri 






H 


0 




fD 


Tj 




(n 






fD 


Oi 


































cates 





ERIC 



no 



CD 



m 

2' 
O 




(1 ^ a CP 

y o w 

^ ^ - a. 




a 


{/^ 


a 






O 




-1 

o 


« 


e 


i 




:} 








o 






n 


tn 


n 




o 




o 




3 


O 








to 






e 


(/» 


C 




n 


3 


n 






o 

3 


«f 













-O Q ^ 
O tl 

(% ^ ^ 

« « w- 

3 . . O 

«^ ^ 

«i « (1 

(3 3 



Tl 



«H U 



f 



^ TliG i.:>racedihg diagram illustrates * the p^rts of the comprer 
hansive approach you will bo learning about in these staff ^ 
development packages. Each of the packages hel^s the :ijteader to, 
develop one or more /of the competencies listed. Thbs^eAeral pur- 
poBG of this module and the specific outcomes that you should 
achieve through it are suipmari^*ed below through the goal 'state*- 
ment and packacje, objectivas, 

— : — ■ -7:21; 



MODULE GOAL 

when you have completed the. readings and activities of this 
module, you v;ill (1) have- a general knowledge of the process 
necessary to develop ah effective Computdr Information System 
and (2) be able to select the best approach for gathering and 
analyzing data from all available options, for your district's 
particular needs. ^ 
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MODULE OBJECTIVES 

v;h6n you have completed this modu3,G, you will be able to: 











40 


1, 


Develop and eoltmiuiiritrni 
GomplGte an affoctivqi 


the steps necessary to 
jbomputer Information System. 


42 


2. 


Perform a proliminarvj 
approad^j^Gt^ to solvin« 


evalu{^tion of alternative 
[your needs, ^ 


3 & !5i 


3. 


Work with a ^feyotams* M 
that moots the noods^^l 


lalyst in designing a system 
)f your 'district or department. 
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65 — 68 4. Understand the procesrs that occurs during tho 

Programming and^Test Phase at your data p?;oces*sing 
•* installation. ^ ' 

■ : ■ • . — . ' , ^ ■■ • . 

5. Work with' a systems^ analyst Mij . : V • 

61-62 (a) Training .staff personnel. to; interpret the^ 

- reports P4:pduced. ,' :> , * _ A 

42 71— — - — {b)--Doveloping ;and maintaining-^^ 

that staff personnel , will understand and 
use in the gathering of , data and the 
interpreting of reports, " * 

67 6. Identify the sig'hificant factor neces-setry in ' 

developing input data* for the sygteifi/,s test pur-^^ 
poses. . " ' 
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MODULE OUTLINE 



Approxlfnate 
Time ^ 

1.5 hours 



3 hours 



Introduction . You take th* prG^assessment 
and view a t^pe-slide presentation. Next, 
you engage .in a brief activity. Then the 
^ coordinator will' explain the structure and 
purposes of the^ module. - . 

Imtdal Reading ., Read th^ text% which pro- 
vxdGS history and background in computers. 
Tour of computer facility concludes this, 
section. * * . 



2 hours 



30 minutes 



1 hour 



1 hour 



In^ D opth Study . ^.Yoi; extend your knowledge of 
design and implemcintatiiori of computer informa- , 
tion system* 

- Simulation * This activity gives you a chahee • 
to' practice skills you have' learned in readings, 

. Application . In this activity you begin 
planning to use your systems design skills. 

Post-^Assessment . Here is where you demonstrate 
that you have achieved .the objectives of the 
module. * * 
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PRE-ASSESSMENT 




In evaluating alternative approaches, what are three ways 
that a. department can handle various information processing 
tasks?' (p. 42) . > ' ' , 



c. ____ __ ■ . - ; — — 

■ R, What in the title of the parson who assists -individuals 
in the dGVcloprnqnt of computer application to solve 
• educational .problems? (pp. 33 & 51) . 



B. State three important, items to stress when designing a 
Data Processing system. ' (pp.* 50-65)' ' 



(2) 

(3)' 



4.' A. "What is' a major coriGern .you should have during the *p^o- 

.grairatii*ng phase of the developmenf of a Co'inputefr Infbicination 
* . System? (pp. 65-68)' ' • « , ' , 



B. Name three objectives that should be achieved "to success- 
fully complete th,e Systems test phase. (pp. 67 & 68) 



(H 



■■ <2) 
(3) 



— — — - ■ 

5. No 4:tGm, objective is related directly to the completion of • 
the module, (pp. 42-71) ■ . - 

6. What is the significance of having individuals other than the 
progreijnmer- dovGlop test data? (p. 67) . 
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State ^thxee important Itejns to stress wh?n (Resigning a 
-Data 4>roces sing system. (pp. 50-6,5) . ' 



(1) 1. 

« - 



"(2) i£ 

• \ ,/ . ' ' ■ ■ ^ 

^^'^Itf' A. What is' a major concern .you should have during the pro- 
gramming phase of the development of a Computer Information 
System? (pp. 65-68) ' . - " - ^ 

— — ■ — ^ \ ^ ~ 

B. Name three objectives that should be acl:\i^y6d to siiccess- 
... , fully complete the systems *te$t phases* ' (pp:' 67 & 68) 

(3) ^ r ^ ■ " - ' ^ ^ 

Mo item, objective is rela'te^ directly to the completion of 
the module. (pp. 4*2-71) ^ . ^ 

6. What is the significance of having individuals other than the 
prograiftmer develop €e'st data? (*p^ 67) 



PRE-ASSESSMENT 

\ ANSWER KEY 



V Bojog: S[Sfe:j uT^^il ^E) • 

/"^^ • suoT^BOTgpToads :^sa:^ MaxAan . (l) "9 

r : - bt^e 'qt^AVoab aa:rL:^ngf Jogp apTAoa:<I (t.) ^' : 
^ ' -^^^^^^ (2). 

xopueA apt sqirio cx^ >tooi 'O 

uia:^sAs H uBxsep dxeii d:^ gpgpet^s 5uTSseooa:<j B:^Ha >[SV '9 

(pu^q Aq) 53^:^3 uMo anoA Aq Axa^T^"® ^tP^^H 'V 
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AUDIOVISUAL INTRODUCTION \ 

This package or modulev "Computer Assisted Reporting*^ in- 
cludes an audio cassette and sliders to introduce you to this phas 
of the staff development series. We suggest that you and any 
.other indjividuals who are considering working on this package 
first take a few minutes tq view and hear this presentation. The 
tape is -playable on any cassette recorder. The slides are also 

. *' ■ . . " 

standard and numbered in the order of appearance. An audio cue 
(^'beep") indicates the points at which you are to advance to the 
next, slide. Begin with the title slic^e in the projector gatje. 

In the event the tape-slide is hot available, you may read 
through the tape-slide script which is located in Appendix B. 
This will give you a quick overview of the contents of ^the module 



INITIAL ACTIVITY 



A- 5\ 




With \ the rapid ^growth of the computer industry, computers 
now toucli our lives in many ways. Businesses sut^h as banks 
departmeirit stores, manufacturing plants and governmental units 
such as cities, counties schools , state and. federal agencies . 
.all use computers for various tasks. Our ta^c'Vbills ,v utility 
bills, payroll checks and Report cards are^ in many cases^ printed 
on computers. The illustrations of how they affect our lives are 
endless. However, experts say that thfe major growth in the com- 
puter industry is still ahead of us. Considering this, it becomes 
' important that we have some idea of what a computer is and what it 
can do for us. • ' - 



o 
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For the next 3-5 minutes the coordinator will discuss with you 
some of the ways you see- the computer affecting your life. Some 
of the possible questions you might like to explore with your co- 
brdinator follow: . 

What ^r^'eur feelings about computers? . - 
How do jjhey. affect your life? I* 
What do/ you feel the computer .could or should do for you? 
During/ yoli^^ you might look at these questions 

three diff4rent ways: ^ ' 

1. Personally 

2. OccupatiOnally - V- 

3. Educationally 
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INITIAL READING-TEXT 



COMPUTER ASSISTED REPO^TIN^ , 

Historical Background and- Development of the Computer 

"In the^^ beginning;" as the saying goes, there Was the 

" ■ ' • . ' ' ' ■ ^ ' \ 

^ abacus j;^hic)i' came inta use 5,000 years ago and is still the 

tnost wideiy: ,;tis ed calctilator on earth. Man first counted on 
his fingejirs> then tfcfos. As* his problem3 grew in size^^^^'h^/^^ ^ 

— us ed^~p©bi5^@ 5 j^and st^ick57"t1^ 3riy^ b ead^s ^ or ceuhting^r 

^ Th'er/a,bacus (from '^abax/" an' ancient Greek word for 
",slab" bir "dust") was a direct result of man*s early' efforts • 
. "to count*: And, the* worji, "calculation" comes* from . v 

earliest- form of an abacus which consisted o£ lines drawn on ' 
. the ground, with small pebbled to represent -numbers. 

Soon, the abacus /.known as our first' true computer, con- 
sisted of several strings of beads on wires strung to a . 
rectangular frame. Each bead represented a digit and the 
operator calculated by moving the beads on wires. Even todayy 
a skillful operator can do a:rithmetic with ^mazing speed . 
using the abacus. The abacus^ does, however^ have one serious 
flaw-'it cannot carry tens from one line to another. 

' ^ince man has been ingenious /from his early beginnings, 
he straightway bega|^" to dream of mechanical servants to do 
his bidding. In the IlAad f^ Homer had Hephaetus , the God of 
Natural Fire and Metal Working, constrthct twenty three- 

wlVeclj§4 chariots which were propelled acro$s the heavens. ' 
^ ■ ■/ . « * * 

to bri^ig man messages and instructions ^from the Council of 
Gods. These early automations had wheels of pure gold and 
handles of the most "curious cunAing." 



450 B.C. 



definition 
of 
abacus 
calculator 



working 
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man dreams 
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mechanical 
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However, in an age of magic and fear of the supernatural, 
man's dreams were fraught with such machines that turned, into 
evil monsters.- The Hebr^ "golem" was made in the shape of 
man, but without a soul and often got out of hand. Literature 
V has perpetuated the idea of. machines running amok, much as the 
rpom in, "The Sorcerer's Apprentice." But there have be^n 
% b nevolent machines^ too, such^ as. Ti^k-Top, a latter day wind 

up man in The- Road to Oz . Tik-Top could talk and do numerous 
otht r things men can do but had the saying grace of always 
doinc only whiit he was "wound up to do." 

i Imost a hundred years ago, Samuel Butler in his satiri- 
cal, E.^ ewhon , described machines of a mysterious land* He 
envisio;ied the machines .developing speech a^ intricate as j / 
man's anc^ described the 'differences between man and his creaf 

tion, the machine: ^ ' 

".. * ■ * - '> -* ' ' 

"...our sum-engijies never drop a figure, nor our Xooms 

a stitch;* the machine is brick and active, when the 

man is v/eary, it is clear-headed and collected, when - 

the man is stupid and dull, it need's no slumber...' 

May not m\n himself become a sort of parasite upon 

the machines? An affectionate machine-tickling Aphid?"^ 

More recently in Arthur C. Clarke's 2001, A Space 

Odyssey , Hal, the computer directing an interstellar flight, 

runs amok, and murders crew members by dysfunctioning. Hal 

has to be dismanteled by the hero to be stopped,, jufet as 

the Erewho^itions ]had in self defense destroyed all mechanical 

inventions in their preceding 270 years. 

' ' 1^ ■ • ' ^ ' ^ ■ 
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machines 



Pascal's Adding Machine . 

Meamwhile, though -man' S literary iinagina'tio,n soared, v ' 
his practical Inventions of calculation machines did not 
keep stlride. It wasn' t until the 17th ^century that the next 

clearcut mechanical advance Appeared. A French boy of nine-r 

' . . . • ' . " . - 

teenv Blaise Pascal, tired of totaling long dplumns of tax 

figures 'in his f ^ther ' s.' of f ice. Invented a gear driven 



16'42 

France 

Pas.cal 



machine^he size of a shoe bqx. It worked mucfii the same as 
today's deskVadding machines, The digits from 0 to 9 were^ 
engraved on wheels. The machine could add, sub- ' ^ ^ ^ .a ^ 
.tract and had automatic tens-carrying capability.. . ^^j^S^ ^^^V^ 
The numerical results appeared in sm^ll Windows. 
Leibnitz' s Moire Advanced Calculator 



^ Refinements on Pascal's a'dding machine were macje by 
Gottfried Kilhelm von Leibnitz, llis more advanced cal- 
culating machine could multiple and divide as ^ well as add* , 
and subtract. - 

Jacquard ' s Punched gar d Loom ^ \ . - 

Oddly enough, the next important development in cal- 
culating machines had nothing to do with calculators. A 
Pronohman, Joseph Mario Jacquard, developed an automatic 
v/oaving loom, which operated from irjstructions*' punched into 
cards. The npadles worQ guided at each pasB of the shuttle 
by allowing only the onoB he wanted to go through holes in 
the cardfe. To change the pattern > Jacquard needed only to 
chanige^st card, and cqr^||!i^" were cheap* , To advertise the scope 
of his n^w looming tecnmquoH, his own portrait of silk was 



1671 

Germany 

Leibnitz 
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woven. It' took 20,000 cards but was a beautiful testi- 
monial v The/ principle of punched cards Is the . basis of 
many moderjn- day computers, 

Kempeler's Chess Machine . / 

...About this time "a^ Hungarian, *Wolf gang von Kempeler, 
added a bit of zest to the computer scene. Kempeler de- 
cided that machines could play games as v^ell as worJc in 



factories so he designed a chess-playing machine called the 
Maelz'Ql Qhess Automateon with which he toured Europe. The 
Chess-machine played a great game but unfortunately it 
didn't play fairly. Hidden inside the Maelzel AutomAteon 
was a hum^n player. When that disillusioning fact. became 
known, others were spurred to invent a machine that would 
actually". play the roj^l game but cortjputer chess has never ^ 

been so successful sxnde the Maelzel demise. ^ - 

■ • ^ ■ . 

Babbage Vs Analytic E ngine * 

The Jacquard punched card loom* leads directly into ^ 
ujiusual and dramatic story in calculator his tor ^n^..^..-^^ 
Babbago, angry at mathematical errors in ^tj?.€<iistr 
Society Tables, announced he would bjjiffa a machine that would 

^^^^ 4 

make no orroro. Ho had in mijidr a "differonco engine" based 
on the differonaG tablcyi^^f the squares of numbers. The 
firnt of the giajj**f^ompij|^ was to have hundreds of 

gears, Glia^Jitf^, ratchets and counters. The govornraent 
proiud^od to underv/ritc the project* > 

For four y^jars- Babbage and hi^^ assistants worked on the 
maehino which bocame larger and more complicated /annually . 

• - 20 
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The machine soon weighed two tons and ^because needed parts 

were beyond the accomplishments of the metal wording in- 

dustry, Babbag'e designed them himself I His own thinking, 

♦ . ■ . -■ ' ' ' ' 

like the ^'difference engine," became grandiose and he 

scrapped it in 1833 to develop an "analytic engine." His 

newly projected machirte would dp advanced calculations and 

print out results. There was to be a "memory" ipade up of-^ 



the same sort of punched cards used in, Jacquard' s' loom. 
Cards would also be used for input^to the mach^^.e as well 
as control of . successive operations. There was to be an 
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arithmetic unit in which to store data, exercise -jii^gment 
in selection of the. proper numbers and print out the results 
on special copper: plates. It would have been slower than a 
modern-day computer handling only 60 calculations a :minute 
and was mechanical rather than electric. 

^romantic phase of the Babbage story includes the 
daughter of* Lo?8>^ron/ the poet . Lady 'Lovelace was a genius 
in mathematics /* just as^%4i£^ father was in poetry. She de-* 
vised > among other things, a fa?lTKftf binary arithme*eic, as 
well- as an "infallible" system fojc predl!fet4:ng^ horse racing 
winners. 

.Undoubtedly Charlen Babbagd and Lady Lovelace were at- 
tractod to one another by their mutual . intorast in mathe- 
matics. She worked out aomi^licatod programs and skotchos 
for the paper's and publiohod notes on Babbago anonymously. 

^^ut Lady Loyolaeo's binary systom has withstood the 
tost of time and is still used in eleotronic computers* 

' . "" 21 ' ' 
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Ho.wevGrr her betting system dift iJpt gain as much fame since 
it cleaned out the family fortuna/. 

Babbage's dream for his "analytic engine" was indeed 
wonderful and it might have becdb^ a reality but for Charles 
Babbage beipg 130 years ahead of his time. Machine tech- 
nology was not 'advanced enpugh for his ideas. Babbage kept 
running into financial'' difficul'ties"^and died a failure, but ' 

the mo de rn computer; i s his dre ^i m com e true. He single- 

handedly gave the comj^ntor art! ther ddea of progranuning, 
sequential control, a memory unit-->and even modern automatic 
readout. ^ / ' 

Babba^je, Lady Lovelace,. /Jacguard, Pascal and countless 
otliers all set the stage, for the introduction of data 'pifb-- 
CGSsing techniquos. But thd man who crystaiized this back-- 
ground into practical devices that are used throughout the 
world v;as Dr. IlGrman Hollerith. . . 
HojLlorith'B launched Cws^^T^behino ' 

Dr. Holler.ith dovolpped a punch card and Card machine 
which' used oloctricity and thus was the first electric com- 
putor. The dimensions and shape of the card approximated 
the old dollar bill for oasd and handling. Unlike his 
prodoGOGOor;^ , Dj;. IIollDrith was right in stop with the times, 
nio nyr^tom wa;\ uood* in^ the 1890 eenous which Govorod 62 
million pooplG in ono-third the time required for 'thG 1880 
couGUo. Data wac placed on the card in the form of punched 
holoo. The cardfi wore one by one, positioned over aupB of 
moroury: At thp toueh of a lover, rowo of tolooeoping pins 
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\ descended. Where there was a hole the pin dropped into 

the. mercury / and made an electric circuity causing a . 
/pointer to move one 'position on a dial. The job of 
'oounting was now mechanized ' ' 
» ,The Age of the Computer 
''^ Dr. Hollerith formed a company which merged with two, 
.Other firms to become -International Business Machines 
C<>^^>oratioi^— < IBM)-"and^-sooH-had~f ot^^^ 

pperationv As all of this was happening, th^'e United^ States 
embarked on an amazing tcSchnological era-. In the first 
^third of the 20th century, some 1,330,000 patents wdre pro-" ^ 
duced. 

' ■■ \ ■ ■ ■ ■ ' . * " ■ V ' 

ElGCtronic Num e.ri'cal Integrator and Calculator . 

Scientific demands of World ^^War II proved to be a 
tremendous stimulus to the development of computers and 
the first authentic eloctronie digital computer was created. 
A jbachino using olectronic tubes rather than electricial . 
relays, the Electronic Numerical Integrator and Calcu- 
lator' was" rtiado In 1946* Called BNIAC, it Was a monstrous 
affair containing 18,800 vacuum tubes. Its inventors, 
V Drn. J. Eakort and John W. Mauchly, si^ont two and ono-half 
yearsj just coldoring the 500,000 connodtions. ENIAC weighed 
30 tono and filled ovor 1,000 square foot of npaco but it 
could perform 4,500 additiono in a single second* 

But ENIAG lacked' one important element — ^^it did not have 
a true otorqd program memory. Instructions for 'the machine 
. wore* rocordod by romovable plugwires. As a result, once 
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data was put in the computer, it had to progress according 
to. these pre-set devices. 

* Selective Sequence Electronic Calculator ' . 

By 1948 IBM introduced the S.S.E,C. (Selective Se- 
quence Electronic Calculator) . It -was smaller than ENIAC 
but was the* first electronic machine to employ a stored 
program, and could modify its own instructions as it 

-procossad^ — — — — — ^— — ^ — ----- — ~ 

^: vo n Neumann*' s EDVAC V ' - 

^ ... " ■ • 

In^ 19'49 Dr. J. Von Neumann of Cambridge* designed EDVAC 
the "first internally stored computer. EDVAC pioneered the. 
use of the binary number system and achieved its stotage 
capability with ultrasonic mercury devices. *By 1950 EDVAC 
,wa3 put to use in the United States^. 
La^ AlantQs' Problem Hippo < ^ 

Also* in 1950 the Las Alamos Atomic Energy Laboratory 
presented the S.S.E.C. with "Problem HippO/? a massive • 
mathematical oporation calling for nine million arithmetic 
solutions. The computer coiifipleted in. 150 hours what would^ 
have taken a mathematician 1500 years to do. » 

By 1950 f IvG difforont f ims had begun to manufacture 
Gomputbru. Soon the ineri^aijing opread of computors led to' 
a highly cjignii: iaant clovolopmont — time sharing. The time 
nharing aysfeom in so faot that it can bo programmed to move 
in millionfehG or billionth^ of aAsecond from one task to i 
anothor. Operators .at different locations can use the 
Gystom Gimultanoously to porfoafm difforpnt eomx^utations ^ 
each roeoiving a response within a few (?Goonds. 



There' arc* numerous computers ^today each used for dif^ 
ferent purposes. Some of the" computers are: 

• .V - l^he 'IBiy 7Q9 computer at Cape Kennedy ,v Floxida. 
Working on experiments with satellites the 709 may solve 
as many as 5 million problems a day as part of the National 
Aeronautics and Space Administration , Program'. ^- • ^ ^ 

; ERMA, a banking expert (Electrojiic Recording. JMachine ) i 
-ERMA-^v^rk^-^ir^:ha &an]^ — 
Slie^does the bookkeeping for four branches. 
' — AUDRg2^is being developed by the Bell Telephone Lab-^ • 

oratory to understand' the human voice. Engineers hope that 

^ . . . ' 

hearing a voice speak audibly will be able to make long dis- 
■tance connections automatically. * * 

SAGE and TALOS guard tlie U. S. against attack. Sage " 
gafi spot any plane or missxle that approaches. The object 
appears on a television screen. The Tales Computer System - 
a.i^omatically sends ;up missiles to interfere with enemy 
craft. V . : - • ■ 

Other computc^rs aid in making airline reservations t run 
factories automatically, and predict election results. Com- 
putoro arp alno uGod fOr toaehipg and translating fdreign - 
languages to Encjlish. Thoy run railroads, park cars, trans- 
late booko for the blind and "write" music. Thio broad 
application of computer power ha^ been called "The SecDnd 
Indus.trial RovolutiS'n. " Wh^t the steam engine did for 
munele&, the modorn aomputor^ is beginning to do for our 
brains. " ■ 25 
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Because the computGr age "bo's just begun, it is hard to 
imagine what gomputers will /be ablp to do next. That word' 
*1 imagine" is important for whatever scientific progress' has 
been made "in computer B'ystemSi has been made because MEN 

have'been able to imagine. ^ That is ! j^pmething a computer 

, ■■ ■ ■.' * ■ ■ ^ 
cannot do. Only men thihk*— computers do> It is comforting/ 

"to ktioV that man' v^ill always tell 'the computer 'Vhat td'do. ' 



DoBpitb earlier fears me n di spl a yed abou t me chanical 



thinking maohinps, n* computer will ever run the world any-* 
more than the cotton gin/, steam-ongino or television have i 
And, in an emergency, we can always ^m11 tjie wall plug I 
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, Bdcaiise the computer age has just begun, it is h^rd to 
imagine what computers.- will be able to do next, Ttiat word 
'^imagine" is important for whatever scientific progress has 
been made in -computer systems has been made* because MEN 
have been^able to imagine,, That is something a computer 
cannot do. Only men think — computers do. It is comforting 
to know that man will always t.ell. the computer what t6 do. 
Despite earlier fears men displayed about mechan^i^l \ 

... . ■ ■ ' ■ ' 

thinking machines, no computer will evejf ran the' world any- 

"^^ore than the cotton gin,, steam engine or tel^eyision have. 

■ •> ^ * 

And, in an emergency, we can 'always pull the wail , plug I 
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THE. HOW? WHY? AND WHAT? W COMPUTERS X . / " 

- Most of^ us think of electroniG comput as mysterious 
"thinking, wizaxds" Which^ can somehow, solve problems that 
!baffle the best human minds; we 'anxiously wonder if "the 
machine will replace ^man. " But computers are not electric 
wiiaairds. Instead, a' computer is an inanimate collection 
of tubes y w ire s, and metal bo xes> It solves Very difficult 
problems in a simple way. All that.it can really do is / 
answer, "yes" or "no" and each astonishing task it com-' 
pletes i3 a result ofr a series of these simple 'answers> 

Computer is a Latin word that means "to count." ^o 
the computer is a special kind of counting machine that 
can. do arithmetic at incredible speeds.. Its primary ad-^ . 
vantage is .speed, Computations which manually require 
disLys and weeks can be cpmplested in seconds. 

We have at our command a tool of a magnitude never 

known before and though it is absolutely first rate7 a 

computer can only do what some human being has instructed . . 

it to do. A computer can't think pr feel. It has no 

creativity or sensitivity^ no values, principles or ethical 

standards'. A computejr will never have inspiration, "fire," 

. ' ' "^V ' ^ • • ■' ' • 

•"soul," "spirit" or "lifeir" ^Neither it nor any of its 

descendants will ever, replace the uniqueness of the human 

mind. ' ' 



iig, the human' brain can store about 2 1/2 



For one thi 

/ ■ " ' . / ' ■ ' / ' ' ■ ■ 

million times ,£0 re information than today's most advanced 

computer. The. human/brain can hold. some 10 million-million 

"bits" of information — enouglh to cram the shelveHlIf a ^ 

library — all tucked away in" a large 100 cc case, that 

weighs iabout 3 pounds. A giant computer — a 1 to 4 million 

bi-t-m^ch^ine--r^quir-es 
pouiids of memory units. - 

How Does a Computer Work? v 



■ When a computer rolls; off the manufacturer's pr^\ic-" 
tion line it is virtually ^useless. It cannot perform even 
the simplest actions-witho'i||: precise instructions from man. 
How do we get a simple m^cHine to carry out a compl^^cated 
job? We do it by making th^^complicated job sim^e. We 
"break the job down into a sequence of sraall ^t^s. When 
instructions are linked together whicj^direa^/the computer 



in these- steeps./ they form a program^ 



THE WORKING ELEMENTS OF A COMPUTER 
Hardware , 

The mecftariical , magnetic Wd electronic devices of a/ 
computer are called hardware.:, In the section following 

which explains how a computer works , hardware as well as >' 

. * - ■ ■ 

peripheral equipment will be di$cussed. peripheral equ^p-y^ 
ment is used to either store the data ///^r program, inp/t / . 



*Most new weirds that appe 
the Glossary of Terms (p 




e are defined in 



the data or, output tTie data or program. Some examples of 
peripheral equi|)inent . include disk and drum storage, tape 
printers and terminal equipment. /; 

All electronic computers have the same five basic 
components as illustrated in the diagram below: 

(1) An input device 

(2) A control unit 



(3) A storage or memory. unit 

(4) The central processing unit--CPO • J 

(5) And some device for emitting results or output 
unit. \ 




1. Input 

2* Control doit 

S.riemor/unlt 

4, Central fVocessim 

Unit -CPU 

5. Output 



Input ^ . » 

The input unit is used^ to enter the . set of instruc- 
tions or program and data to be used by the computer. Three 
/iiifferent ways to put in a set of instructions are : 



vD 'An electric typewriter may be* wired to the com-- 
. puter ; 

(2) A punched card reader that transfers information 
from the cards to the computer's memory; or 

(3) . A high i§peed magnetic tape device. 

, A comparison of magnetic tape and the punched cards 
indicate the tapes advantage's. A punched card meaisures 



ERIC 



X 3-" and may contain up to 80 characters of data> High 

speed card readers can read some 65,000 characters a minute 

from punched cards. T^e magnetic tape d^ice is faster . 

than the punched card ^reader and the tape is a more compact 
♦ 

storage medium thai) the cards. One inch of magnetic tape may 
contain over 1,000 characters and the tape reader may read 
more than 100,000 characters per second. Once a set of in- 
structions has been entered, the computer will perform 
these instructions fehe" scime way every time. If the instruc- 
tions are incorrect, the results will be incorrect. 

Because of the speed of the computer, mathematical cal- 
culations can be carried out to more decimal places than 
would be practical to do by, hand. This gives the scientist 

or engineer moro accuj^ate calculations for design and 

\- , - ■ ' 

measurements. ^ 

Control Unit 

The ' second part of the computer is control unit. Each 
command programmed ;Ln the instructions is brought into the 
computer control unit. The control and timing unit directs 
which instructions in the memory are to be carried out and 



Input 



Control 
Unit 



when they are to occur. The control unit also- directs where 
the result of the calculation is to be stored. The com- 
puter is directed from the instructions prepared for the > 
•computer by a programmer. • . 

The computer's storage unit &eiji|res two purposes: 
/ ' (1) ' It contains the set of instructions x or program' 
being used by the computer; / 



(2) It also contains the data being manipulated — ^as 
they are read by the input unit or calculated by 
1 the machine itself . ^ 

Although the computer's memory is actually in the form 
of elisctronic devices it may be imagined as a set of many 
pockets. Each pocket can contain a single item of data/ such 
as '-an" amount or an instruction. The programmer , may instruct 
^the^computer to store a certain bit df data or he/she may 
instruct the' machine to retrieve the c^ata. The memory of 
modern computers is rion volatile; that is , -stored information 
will not be erased by the passage of time, by reading it out 
or shutting down the machine.,:. Data stored in the memory is 
erased only by storing new information in the same location. 

The storage unit of a, comp.uter m^y b^ a magnetic core, 
magnetic drum or magnetic disk. The three different kinds 
of storage all work by means of a magnetized spot to show 
either no current or current^-'O or 1. J 



Memory 
Unit 
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endlessly, 



The Central Processing Unifc-^-CPU 
h The brain of the electronic computer is the central 

processing unit. Depending on*'*the instructions to the 
^processor,, the arithmetic and logic unit electronically adds 
subtracts / multiplies, {iivides, 'compares and moves data. 
These are its only arithmetic capabilities but they carvfoe 
performed at lightning speed and repeated 

Tp get an idea of the spised of a computer, Q^e model 

\ 

V 

puts in 62,500 numbers in one second. The arj^hmetic is 

♦ . 

done in millibnths of a second* The magne^^c disk storage 
. can remember 16,000 differc^nt instructiojK * The answers 
are printed at a rate of 1,285 long Ij^es a minute. A fast 
typijSt can type about 10 such line^a minute! Since there 
are no moving parts within the "J^ain" of the computer, 
when electrical impulses arc ^^d, processing of instruc-- 
t ions may approach thd spee^of light.. 
Output 

. ^ Answers stored, in ^e computer's memory are not of any 

■■■■■ ^ ■] 

help to the user. Tl^y must be communicated before they-' 

■ " • . ' 

arc comprehensible >2b other than the computer. Luckily we 
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don't liavo Jitrf^spcak "coraputerese" — -instead, we receive in- 

*• 

format^iiCh in decimal numbers or words we can understand. 

An^lll^itstanding asset of the computer is that it works 
automatically. Once-the instructions aire entered and the 
program- has started , the computer will continue executing 
until the job is compl<ite or the problem is solved. 
Software " • " 



Software is the collection of man-\fritten ways to use 
data to find absolutions Software also includes specific 
instructions needed to solve problems with the computer. 
This next section is an introduction to *the way a computer 
myst have its. instructions presented. 

Binary is the number system used by the computer. The 
user need not concern himself with trying to understand - 
binary. The computer instantaneously translates / through 
compilers andv assemblers, symbolic languages (discussed in 
the next paragraph) and input data, through peripheral equip- 
ment, into a binary code. In the binary number system two 
possibilities exist (indicated by 0 and 1) so the results of 
the translations to binary are represented by a combination 
of O's and I'rj. Figure #1 illustrates common items with two 
possibilities that can be represented by a O'or 1. 



Software 
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Symbolic languages make it possible for 
.. • ■ . • ■ ' ' ■ i 

almost anyone, with the proper training, to 

use a computer-. Symbolic languages such as 

Cobol/ Fortran, or Basic make it unnecessary 

to code in binary • These languages are 

eventually translated into 'binary , code by 

compilors (software programs usually pro- 







vidod by the computer vendor) , The symbolic 
# • 

languages use symbols instead of binary 
co'de^* Some examples of this follow: 





a=0 


Pa«GHCARD 





Function 
Add 
Equal 



Cobol 
, Symbols 

Add, or + 

Equal, Equals, 
or - 



Fortran 
Symbols 




Figure 1 



V Some typical Cobol instructions follow:. ' 
ADD CURRENT-PAY TO YEAR-TO- DATE-PAY 
, MOVE YEAR-TO-DATE-PAY TO PRINT- YEAR-TO-DATEtPAY 
WRITE PRINT- YEAR-TO-DATE-PAY 

A£5 you can SGG, theso instructions are iquch more 
.meaningful to uo than a binary code instruction such as: 

10101011010001 
Oporating GybtGrno aro the traffic cops of the com- 
putor. Thoy are uoually provided by the computer vendor. 
Tho more nophinticated operating Gystema handle many 
programs at one time, allowing each one a i^ortion ^gf 
time to UGO tho contral processing unit; control the in- 
put of data; and communicate with the operator through 

' . ' .29 
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tho consdlG, GGnorally maintenance on operating systems 
is tR^ responsibility of the vendor, 

I The computer vendors (suppliers) can supply users 
with a variety of types of standard^ programs . Discussion 
of programs is probably of no particular interest to the 
reader of this package and information of this type can 
be obtained from your data processing departments Data 
processing departmen t sT^a ^ 
uals (programmers and systems analysts) who will work with 
a user in developing systems aijd programs that are 
tailored to his needs. 
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. Programming the science of getting the machine to 
do what you vzant it to do. But tlie science is difficult 
because the computer works in a language and environment 
completely different from man's.^ Program writing is. a 

• very rigid procedure. All possible contingencies have to 
be accounted for in the instructions. An individual who 

~neod-Qs" tlil^^ 

' // ;One tool the programmer uses to try to cover all the 
contingoncies is flowcharting. Figure #2 describes some 
_Qf the symbols used in flowcharting and Figure #3 is- an . 
^example of a flowchart. 
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Figure #2 
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READ EMPUOYKE'S 
MASTER RECORD 
AND TIME CARD » 



CLEAR 
ARITHMETIC 
UNIT TO ZERO 







MULTIPLY 
NORMAL RATE 
BYilOURSON , 
TIME CARD 






SUBTRA&T 40 
FROM TOTAL, 
HOURS 



MULTIPLY . 
REMAINDER BY 
OVERTIME RATE 



STORE OVERTIME 
PAY IN MEMORY 



MULTIPLY NORMAL 
RATE BY 40 









CALCULATE 




FEDERAL 




WITHHOLDING 




AND 






SOCIAL SECURITY 1 
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■^THERE A 
PENSION PLAN 
)EDUCTIOls 
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CALCULATE 
PENSION PLAN 



SUBTf^ACT 
DEDUCTIONS 
FROM GROSS 
PAY 




PRINT CHECK 



ADD RF5ULT TO 
OVERTIME pay' 



Figaro #3 



Systems Analyst ' 

The systems analyst must communicals^ directly with the 
consumer and understand his project and the consumer '_s - 
needs. After working directly with the consumer he'^mus.t de- 
fine each program in the system as well as define its^ 
function. Later he will work with the consumer and the 
programmer to clear up any program or repeat problems* 
Computer Operator^-- — — ~r — — 7-^ 



Computer; opera'tors run the computer on a day-to-day 
basis* They load pirogranfe into the machine^ mount tapes 
and disks, and carry out instructions given by the system 
documents. - V / , ^ 

Most computer installations have levels of programmers, 
pnalyGts, and operators. The functions aad responsibilities 
jot each level are' defined by the installation where they 
work. It is not unusual An a small installation to find 
one individual doing the work of all three: the, programmer, 
analy^Jt, and operator. In an^;^ case, the prograimners and 
sy^Jtems analysts, along with the computer operators, are 
the human ingredients that allow the computer to function as 
an Important tool. • * " 

D/ita Collection ^ 



Koypunah and koytape are^two of the more familiar- 
^ncthoda of preparing data for entry into the computer. . The 
)|foypunch operator punches data typed or written on the 
source document into computer cards, figure #4. The cards 



' are then read into the machine by the card^ reader. Keytapo 
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operators key the information rom. the source ^ocument to 
magnetic tape' which is then read by the computer. Other 
forms of data collection include optical readers , paper 
tape, and key to'disc. More sophisticated methods of 
preparing data for input to the computer are constantly 
becoming available- • ' ' \ 




mn tnv n , i m /\ - " 
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Figure #4 

Another kGy^porson in the area of collectipn (and th^ 
one that most users are familiar with) is the da\ta controJl 
clork. The prime Itask of the data control clerk s is to' in- 
sure that the material the user has sent to be prbcessed 
has, in fact, boon brocessGd and that the batch control \ 
totals ^sent by « the |Gor balance with v/hafc the reports print \ 
as the totals. /Wig Wta control clerk works closely with 
tha' usor to exiilain vfhy errors occurred and what batches 
wore out of l:>alanca a^ well^ aS how to correct tkem. 
CONCLUSION , , ^ 

' This material 'has\been designed to give the, reader in- 
^>ight into what aicompuTter is all about. The reader should- 
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realize that the computer is a tool that is only as good as . 
the people who work with it. Without detailed instructions,, 

* * r . ' - ' 

the computer would sit idle* ^ 

It is important to recognize how exact the computer 
instructions must be. One misspelled word or misplaced 
period will change the results of an instruction. The ^ 
progoranimer and systems analyst live with the realization that 
they are only human and tha t , in many cases <; what they be-^ 



lieve to be correct will in reality have some. flat^r that will 

come back to haunt them/ Patience and care are necessary 

... ^ .t ' 

in working out problems with the programmer and/or systems/ 
analyst. 

Input da:ta must also be exact. One unreadable character 
or wrong figure will result in errors and coiiXflljause resub- 
mission of the data. It is essential that the individuals 
who are preparing the data for input /realize how important 
they are in determining the accuracy of the final rep6rtr?. 
There is no question that GIGO (garbage in, garbage out) is 
a fact. (Figure 5) 




•ARBAGE in- GARBAGE OUT%, 
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realize that the computer is a tool that is only as good as 
the people Vho work with it. Without detailed instructions, 
the computer would sit idle. . ' 

It is important to recognize how exact the computer * 
instructions must be. One misspelled word or misplaced 
peripd wi^l change the results of an instruction. Ttie 
prcsig^ailran^^ and systems analyst live with the realization that 
they are only human and tha^t, in ma.ny cases, what they be-, 
lieve'to be correct will in reality have son)e.flaw that will 
come back to haunt them. Patience and care are necessary 
in working out problems with the programmer and/or' systems . 
analyst. . ' - 

Input data must also bfe. exact. One unreadable character 
or wrong figure will result in errors and coiatd tause resub- 

^- . ; ■ 

mission of the data. It is essential that the individuals 
who ajfe preparing the c^ta for input, realize how important 

V 

— / 

they are in determining .the accuracy, of thje final report^. 
There is no question thc^ GIGO (garbage in, garbage out) is 



a fact. (Figure 5) 
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The computer professional alsO; needs to toe patient. 
He must realize that the user may rip t be as knowledgeable- 
in his field a*3 the coTcgptiter professional is about com- 
puters. Nonetheless, the user arid- computer professional ' 
must work together as' a team, an equal partiidrship^ to 
solve problems — each having some understanding of the - 
-other-*-s--jobv~-HWork^^ — - 

be easier to resolve and the- working relationship, between 
the data processing department an dV the user departments 
greatly improve. ' ' ' 

r PROGRESS CHECK ' 

' 1. The mechanical, magnetic, electrical and .electironic. de- 
^ ' ^ , vices of a computer are called 

, 2, The collection of ^jiari-written solutions and specific in- 
stiructions needed to solve problems is called 

3. The individual who codes the instructions for a program 
is called a ' '--^.^ ' ' '. 

4^ The person, who defines the p^rograms and defines- the 
functioris of each program within a system is called ' 



5. Name one /method of preparing data for entry into thex^om 

^■•■puter' - ^ ■. ' ■ • [ ' . ■ ' . ] : ■ • 



6. Define GIGO ' ■ . . . . ■ ■ .. 

7. Give an example of .a symbolic language 



8. What is the number siysteia used by the coitiputer? 
9v Give three examples of peripheral equipment. 

2. 

.3 . 



1 . . ' 

PROGRESS , CHECK ANSWER KilY 
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At this point It would he advantageous for the reader to tour 
a computer installation, preferablj^ your diistrict's computer center. 
Contact the director cf the computer center to set up the/^tour. ^If 
there is no computer center or if it is impossible to tour your 
center, some alternative visitation sites are: 

1. • A local junior college/ college or university center* 

2. Another school district's data processing center. > 

3. "A local bank' s computer ifxstallation. ; 

4. A large corporation'.^ computer center/ located in the area. 
Contact the director of the , computer center of the school or 

company yo^ are interims ted in visiting for arrangements . For Keys 
to Tour see Appendix F.: 
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IN-DEPTH STUDY AND PRACTICE 

■ ■ ^ . ■ • . . 

Training ' . • 

To manage a project with care, a plan or "implementation ' 
cycle" must be followed which will result in a carefully arranged 
series of activities . Following the activities designed should 



assure the' successful" completion of the program. 

■ - - ' ■ - * ■ . ' ■* 

This carefully arranged series of activities iSv^planned • 

jointly by the systems analyst and the scjjiool task force for ' 

dfeyaloping a computer information system. At. this time an old 

' ■ ■ ' -■• ' . ' . ' . .'.■■■.■--(. 

Yiddish proverb is relevant./ ■ 




If the analyst and counseling group do not work together as a 



team, both will lose. The analyst may design a sophist icktyed pro- 
gram without help biit the specific needs of any district aai\not be 
met without regular input, .from the di^trrib't users. Without\^ y 



cooperation between the analyst and district personnel, the 
district will never be able to design "an, optimum program for 
its own use. . . 

The plan or implementation cycle consists of the following 
phases: / 

1. The preliminary systems evaluation and des ign phase . . 
2. The design or blu eprin t phase ._„_, . 

3. The programming phase . 

4. The system test phase . * .. - 

5. :|?he acceptance phase . ^ ■ 

6. The installation and operation phase . 
' (See Figure #6 on the following page) . ' 



What \5 

^tke ptoblern? 




step I; Preliminary Evaluation Phase ' / 

A' problem is rarely obvious. There-* 
fore r it is best not to begin trying 
to define it immediately. Instead, 
concentrate on what the problem is - 
not, then ask, "Ho^w do we solve this?" 
\Re member , however, that the first 
objective at this time is to write 
-a document describing the problem and not ^the solution* Thist 
preliminary layout. and write-up will be the project plan and in- 
cludes the specific definition of the technical problem. , 

At this point, when you have defined the problem and have a 
concept of Vhat you want in the way of a solution, the next step 
is- to make a decision on what is the most logical approach to 
getting the reports you need. Who will work with you to design 
the computer information system? Using the Desired Outcomes 
Assessment as an example, we see there arc at least three alter- 
natives to consider. They are: 

1. Dq^signing a system that ca!n be handled entirely by 
your staff (no computers— just hand calculations). 

2. Asking ybur data processing department to help • dun ign 
a system using data processing computer' power. \ 

ook to an outside vendor who would either modify an 



/ 



okistijtKj computer systotn or develop a new computer 




that will meet your, basic needs. 



system 
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to Alternative Choices 



What, then, arc the key considerations in evaluai^ting the 
al.ternatives? 

The first alternative, urging the staff to design a system, 
is feasible if the volume of data is low and the number of calcu- / 
lations few. This also might be a ^^"^^.hla alternative if time is 



of the essence and a computer system to do the job does not already 
exist. , ' 

The second alternative, usiAg your own. data processing depart- 
ment, is a good alternative^ shouM there be a high volume, of data, , 
many complicated cjomputations or a combination of both. Again, a 
;key is timel Does your data processing department have the time to 
sx^iend to analyze and develop an adequate system within the given 
time frame. Should the data prpeessing department happen to^a^ 
an existing system that meets your need, that probably woii;fcQ be the 
best solution. 

i&ors, . the cost 

factor creeps in. Although all the alternatives ifost you money and 
timA, this alternative probably is the most c^tly in terms of out- 
o£-i|oeket dollars. Other key consideration* would l|)0 similar to 
eonskdorations in alternative #2. This ;^ltcrnative should bo con-*- 
sidoikid if your own data process ing^d^partment canndt meet your 
noodoj?!\wit:h;in tho time frame, or tj/o outside vendor ajlroad^has what 
you ne&d at a reasonable price. 

r .V .uro .U„ cuooUoX arioon in your .in., Vhow ao I ao 
a laypera^on make 'thesG oiraluations? " Maybo you do noc^d help. 
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Ask yourself tho question, "Who would be the most likely people 
available to aid me in evaluating the alternatives?" Assuming the 
system is for arjalyzing data gathered during a Need's Assessment, 
the following groups, come to mind: . • 

1. Do^you have a research and eval%iation department or 
access to a research and evaluation department? They can 
probably advise you as to what is currently available that 
might meed your needs. .They also have had experience 
working with computer information systems and can help you 
in communicating your needs . 

2. Do you have a computer information systems department 
(data processing)? The data processing staff can let you 
know what ^they have and what they can do for you.. They 
may also give you insights into what's available elsewhere. 

3. Do you have a consultant firm working in the district? 
Consultants , generally have access to needs assessment re- 
porting systems and they may be able to guide you* 

4. Do you have knowledge of a consultant firm that gathc^rs 
and analyzes assossment or evaluation data? Consultants 

usually have the necessary instriiJaonts and reporting 

* . • ■ ' . 

•aapabilitiGn to moot your needs in this area. If no^other 
sourcQ is available • tp ypu, this would bo your approach. 
Nov; you must chooso the alternative tl^at you feel is a^^pro- 
priato for you. Document the reasons for your choice and the stops 
you v;ont through tq roach your .decision. Present this documentation 
to the invoivod r>taff . 

■ . V 
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Documentation at the end of this phase should be: 

1. Probiem definition. 

2. Alternative solutions studied. 

3. Selected alternative and rationals. 
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SIMULATION 



The following is a sample simulation exercise, the purpose of 
which is to familiarize you. with the calculations involved in doing 
a needs assessment. When you are going through the exercise, asfk 

yourself, "Do I jreally understand the problem? Who could I ask to 

— , , — — (- , .„^„ „^ ^ — . __„„^._ 

help me -understand and work at a solution to the problem?" 
Proceed with the exercise and good luck! 



Several students at your school have been given a series of ten 
noeds statements (i. e. , need to improve my study habits, etc*) . The 
students were asked to choose what they f^lt their top ^^three needs 
Were. The chart below summarizes the students' choices. >Your job 
is (1) to calculate the top need, weighing iihe choices as follo\^s: 

1st choice - 3 points! 
2nd choice 2 pointsl, 
3rd choice - 1 point t 
and (2) tb calculate the top need by^sexr using the' same point 



calculations above. , 

1 \ 










SMPLE 










0 








Needs 


statement Number 




Name ^ ^ 


Sox 


1st 
Choice 


2nd 
Choice 


, 3rd 
Choice 




* McKinnon 




10 














/ 





*SoG coordinator ijistruetions for simulation in Apx^endix A, 
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After calculating points for, McKinnon' s choices needs 
statement, number 10 would have a total of 3 points 2 points or 
needs statement number 9 , and number 8 will have 1 point. The 
female total at this point would be the same as the o^/er•all total, 
but this. could change. ' ' 

Time yourself for ^this task! • • • .' 

TABULATION OF STUDENT CHOICES ' 



Needs Statement Number 




WORK SHE^T ' 



/ 



Needs Statement 
Number . 


Female 
Totai 


Male : 
Total 


TOTAL 
EOJNTS 


\. 






* 


















— ^ — — - 








4,.' 








s... ./■.' 




■ -t 


J 

i 










7. ■ 






■I 


8. 




,■ :, 
















10. 

. \^ ■ — 




— — i 








r ■ ■ ■ 












■ . ' ■ . ■ --l.) ■ 

Highest Poi^nts ■ \ 




Needs 


St 


ajtement 


Number 


6verail ^ /\ 


1st 




2nd 


3rd 


r 

Male 


1st 




2nd 


3rd 


Female 


^Ist- 




2nd 


3rd 
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How many minutes did it take? How long do you. think it 
would take if you had 1,000 .students to compute, more needs 
statements and- different categories of needs statement3 at 
.different levels? This is where the computer can help' you. 

Now '.that you' ve- completed the simulation, answer the fol-. 
lowing- questions: • v * •. 

— — — Md-youHhrave— ar-^ood-tm^ of t h e pro ble m? — 



2. Did you ask for help from anyone: ^ 
a. The coordinator? • < 
,b. other participants? * 
c. Another source? (State Soujtcq) . 
(If you needed help and sought it, you did the smart 

thing! ) ^ ^ 

3, Can you document fche solution to thfe problem so oth^s 
will 'understand? 1 ' 

After deciding which lipprbach to take, the systems ana^st^ 



\ arid the school committ^ee will 



iby: 



describe -their chosen solutions 



1. Describing the probloip from scratch in hontechnical 
terms; . 

2 . Identifying who the customor is and what the problem 
environment is; 

3. Itemizing and describing the techriical problems in 
increasing levels of .detail ; 

4. Being very specific aboat what capabilities are to | 
be included in the system as we l!l as what ' is NOT to 
be included. ' 

■ ; , . . 54 
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include 
in 

docufnents 



How many minut^es did it take? How long do you think it 
would taJ^ if you had 1,000 students to compute, more "needs 
statements and different categories of needs statements at 
different levels? This is where the 'computer can help you. 

Now that you've completed the simulation, answer the^fol- 
lowing questions: ' * ^ 

1. Did you have a good understanding of the problem? 

2. Did you ask for help from anyone: 

a. ^ The coordinator? 

b. Other participants? \ ^ ^ 
* c. Another source? (Stat^ Source) 

(If you needed help and sought it, you did the smart 
thing! ) 

3. ' Can you 'document the splutibnr to thfe problem so Gth^s 



wiTi^ understand? \ 



)al committee 



After deciding which ^pprbach to take, the systems analyst 

describe their chosen solutions 



ahd the schocfl committee will 

1. Describing the problem from scratch in nontechnical 
terms; 



Identifying who the customer is and what the problem 
environment is ; 

Itemizing and describing the technical problems in 
increasing levejs of .detail; 

V 

Being very specific about what capabilities are to 
be included in the system as yell as what is NOT to 
be included. 

54 
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include 
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documents 
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Inya^dition this doc\amerit shoulj^ 




e'f initioh 



of the. profs|lein as well as Uderitify thte end produc^^ 
tejrms > ; i . e; . , sngges tedV^ , , alternative approadhes , /tei-, ,r 

port f indings . . - ^ .• * , ^ . v 

: , -The /remainder of this module deals with, the assumption. 
' that ypu^^ have made the decision :to"'^develop a computer informa-- 
^ tibn 'system.:; However, the Ij^asic principles invp.lved in 



designing a, "computet information, system apply to designing 

•»•' • ,■ ' ' - • .■ ■ . ^^^^^^^^^^^^^ ' ' • ' '' ■•• . 

any. ';0 the r system/ The information contained^^^^i^^ section 
would also be of advantage^ in evaluating existing systems;' 

. S-£ep XX: Design Phase ' ^ v 

It is now time to aini at .your next set of objecti^ves . 
which include layout of the design ^specifications:, guide-' 
lines ,>plannihgV and review with the systems'.analyst assigned 
to your ptiroject - ! 

Design Specifica tions ^ ^ 

— I — ^ — ■■ — ^ \ — —■ — ^; > : 

Design specif ic^tions^ areVthe.- blue'^rint f or the program 
s.ysi^^m. which d^escribes- the solution to the problem and 
served as \a starting point for the progranmiing. 

In developing the design specification, the analyst 

slioiird review with you the overall picture of the system. 

•■ " " ■ ■• ^ ' ^ ■ • . - ■" I • , . . • . , 

If your conceptual views differ from the actual system, db- 

" " . . * '- ' ; • ; ' ' . : ^ ■'' : ■ 

viously it will -not function as you had planned." When you 

■ * X ■ - ■ y ■ ■ ■ " ■ ^ . ' / 

finally agree upon the overall picture, then you can move 

on to ot^er areas of concern; ^ >\ 



Ob 
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braili'stprm'' 
*■ for 
, 'S.d'lution ^ 



\ 



,Xwh ^t \to Expect Fnom ttje Systems \Analyst 

W* The analyst shoiJid pre^^kbly b skilled 11^ 



outNfhat you t-eaXJrY w Does hp^^fephraae yoiSir statements 

and ask/ :-" Is this what yqu mean?"-' ^ . y * 

, - He must sta%:e the problem in- clear precisV 
that is under St aridable.\^ Does he keep it ^ii|?le? \Does he 
simplify jli-fficiult concepts and not coir^lic^-be them? 



V7hat to 
demand 
of' the 
systems 
anal yst 



As ' the systems analyst writes -the prograiU/ Vask to ..see . 
it bit by bit. ^ind out what's going on early in the plroject., 
Standards - " •.. . ' * 

• vThe nextv'. area of concern a . user 'might have is in the , 
realm of standards. Included in this realm is designing. a 
standard repQrting procedure * as wq^l as the form wh^-ch the 
status ireport 'wli.l take. A decisionvmust be made regarding 
which procedure will be used to write the system^ For too 
many 'years data- processing departments have been writinig pro- ' 
gram,3 that are jnot transportable (are not usable on other 
equipment). ^Some of the commonly used transportable languages^ 
are * Fortran / Gbbol > and Basic . However, most manuf actjurers 
add enhancements to their languages that are not compatible; 
therefore, you should ask your analyst to use transportable 
instructions, if possible. - ' 

The Qnly Concern the user should have in the area of 
progr'am design ^is that he understand the information, presented 
to him by t He analysts To this end, he might ask key ques- 
tions about the information he is expecting to receive. The 
user should be satisfied that the computer is doing what it". 




only 

transport- 
^ble 
programs 
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, can do , and" is not passing bacX^ td^ him/her/an unexpected majhgtr : 
clerical or analytical function. The repolcts should not be 
overburdened with unnecessary* data (4xtra tot|tars, etc, ) • 
Fi le De sign ^ . : . . ■ '■ 

1 The fp.Xe d^ign should Joe selected by the^ystems' analyst. 
To aid the analyst in selecting his file design,, you , might 
give him some insight into/ ivhat you feel . sthe future o f the ^ 



SyjSt:em is ^'ing to be. If ttie \^lume of data- is , going to in^- 
crease, or"^ the numbei^^f possibilities for a particular* field - 
is going to incr^^s^'^ he- should know this^ now. Any changes 



that you foresee sh^culd be dealt with and arty decisions ;to 
"include or. exclude an item should be agreed upon at this time. 
'J|owever, do not overload the system with useless and meaning- 
"less datai Always ask Yourself why you want data included./ 
Theky^sk. yQurseif how it -will be useful and if^^l: will not 
' be useful, leave it out. Trivia can destroy y<^ur system./ 
Two major concerns to consider' are (1) is there an adequate 
storage system - for the program, and (2) where will the pro- 
gram' s file system be stored? / 
D^ta Flow , . , V. ' 

The flow of data through your system-is a vejfy important 
elemen»t of the system specifications. The systems analyst 
should help the user understand the flow, of data through his 
office as well as through, the computer system. The systems ' 
Analyst; should ask the;^questlons '>How '-Is the data going to " 
be prepared for Input into the system?'* and "What is going, 
to happen td the reports after the computer has prepared^ 



file • 
storage 
system 



^0 



1 



them?" The decisions to involve' th^ systems analyst in the 

\- . ■ > . I ■ ■ •■■ ' • . *. ■ . ■ . . . . ^ ^ ■ ^ 

progranShing obviously must be acceptable to both you as the 
usdr and^as a data processing representatiH^^e, -In either- ' 



jcase / make sure you ydhdersta^d ,the Ibw. through' th6 com-- 



puter system. It Should be written in^noritechni^cJal terms. 
This, along with the flow diagrams, .can be presented to 
upper management,. (Figure #7- on following page) 
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Design Guidelines 

• Designing a program system is basically the same as 

- '•.•*. © ■ . _ 

designing any other kind of system. in other words , there 

■ ■ 'J . ■ . . ' • ■ . . ' ' ■'■ ■ 

are reasonable guidelines* that can apJWLy to the system. The 

following paragraphs will describe some of these. 

■\ - ♦ , 

— Flexibility: . ^ , • 

' . - . ■ * ■■ / 

This area is considered by many to be the key to the ^ 
/ future :)sucQes*s of< a system* Can the system with 

limited^change meet your 'future needs? Let the analyst 

r V * . 

know what the future needs will be and hp can add them 
to his system, design if possible. He knows the capa- 
bilities bf his staff and computer systemi and should ' 
^ let you know if your requests are Reasonable. 
- Simplicity: \ 

In .designing systems the authors feel- that you sjiould 
use the KISS^ principle (Keep it Simple, Stupid). If 



the analyst explains the jsystem in terms that, you 



/ 
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donlVt understand, stop him/her.' Work but the problem 
areas and when you understand and agree with what he 
is saj'ing, proceed with the design process. 
Modularity: ; , 

This is a difficult term; however, the- concept is a 
good idea. It really is an extension pf flexibility. 
If the system. IS broken down into subsystems or 
functions and tlhie writings and flow diagrams .follow 
this concept, you, as a user, should be better able 
to understand v/hat the analyst is presenting to you. 

60 
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In. addition, one subsystem can be redesigned if ) nedfes- 
sary without changing the whole program. 
- Minimal' Expectations : 

In working with the data processing analyst during tj>^ 
design phase yp.u, as a user r should make it . clear. 






what your minimum expectations are. The analyst .in 


\ 




return should outline for you what i{xs minimal expecta- 






tions are as well as what his maximum coimtvitment- will 


<> 




be. If there is a qonflict you ^might:' try to compromise 


J 


• 


or look at alternatives for getting the information you 
" • i 

need. - \ ^ * 


/ 




- Matrix Gpncep^ts; 
■ • V ■ . ' " • 
One tool that would be Vjery useful to you in reviewing 






/ 




the system design presented 'by the artalyst ±B the use 






of a matrix. A matrix shews the relationship between 




I 


two kinds of information. List across the top of thef 






page your input document or documents, then your rpr 


• 




port or reports.* On a separate page list all th#^data 






items (name, phone, etc.) needed for dach repo^ and' 


i ; 




the number of characters needed* On the lim/s running 






down tho side of the page, list these itemf (bnly one 






per line). Fill in the number of characi^rs needed 






under each report. Go back and do thei^*ame under the 




- 


input documents . If there are any ^^flicts or if 






certain items are not included on Jme input documentis. 






^ you should Catt:h them at this point, (Figure #8 on 






following page) - ' A . 
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Figure #8 



INPUT 



OUTPUT 



Data 

. , 


Document 
No. of Characters 


Worfe Sheet* 
No* Of Characters 


Needs Statement No. 


2 Digits-" 


/ 2 Digits 


1st Choice 


2 Digits 


2 Digits 


. 2nd Choice c 


2 Digits / 


2 Digits ^ 


~ 3rd Choice — y 


— — 2 D-ig-ite — . . 


" ~2 Digits yy 


Sex ; 


1 Digit Code \ 


6 Digifers 


Total Points 


— — ° 


2 Digits calculated 


Overall 


i - 


8' Digits (constant) 



*See Worksheet on page 48 



This leads into another helpful idea in designing systems/ 
When developing, your 'system, first design the reports and 
work back to the input documents and output reports. You 
might find this suggestion heJLpful: In simple terms# you; 
first need to know what you want, then you can decide how « 

■ ■ I ■ ■ ' 

to get there. / 

-At this pointy the analyst should have completed and, 

i ' ' . • . . " • • _ . . ■■ ^ . 

documented: 

1. Guidolinos for designing the system. 
2''. Specifications 

3. File design. ■ 

4. . Report layouts (Figure #9) ; • 
5.. Input, document design (Fig^ares #10 and #11) ■ 
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DATA COLLECTION' INSTRUMENT 



The information you provide today will be anonymous-- you do 
not have to sign your name to this form. There ^is only one 
pieae" of biographical information which will help us und6r- 
^ stand the groups of students who participate in this . study. 
Please answer the following questions by placing a checkmark 
in the appropiriate space. , 



Grade: 



Biographical Information 
Ninth-Tenth - - 2, Eleventh-Twelfth 



DATA SHEET 



(In the Appropriate place, write the nurober of the statemetit 
th^^ student selected.) ' ' . ' ^''X 

1, NEEDS 1st 2rid Srd 4th 5th 

#REEN ■ . 
'Academic Learning 



-iChoice Choice Choice Choice Choice 



T 



BLUE y , ' . 

Educational and Vocational 



ORANGE 

Interpersonal , 
YELLOW 

IntrapersonaL 



2. . WANTS ASSISTANCE 1st 2nd 3rd 4th St\ 

Choice Choice i Choice Choice Choice 

GREEN , . " ~^ ■ . • '■ 

Academic learning- " ■ _ ' 



BLUE- 

Educational and Vdcationai 



ORANGE 

Interpersonal 



YELLOW 

Intrapersonal 



3'. Order of top, eight choices for assistance: 

1st 2n(ai 3rd 4th 5 th 6th • 7th 8th 

Choice Choice Choice Ch6ice Choice Choice Choice Choice 
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GRADE: a. ^ Ninth 2. Eleventh-Twelfth^ . ^ 

4. Writ.o below any "wants*' which you selected in your top 
20 "Choices for Assistance" that were not covered in the 
fouj^^ decks* (Thos^e which you' wrote out.) 

Academic Learning Needs (Grgen) ^ ' ■ " 



Educational Snd Vocational Needs (Blue) 



Interpersonal Needs (Orange;) 



Intrapersonal Needs (Yellow) 



5. Wrii:o below any other areas or caitegories of needs which 
are ' important to you that were not covered by the fpux 
decks ot cards used.. Try to be specific and clear in 

V' your responsc2S. ' 



6. Write below any general reaction^^or comments abaut. this/' 
interview or the needs assessment procedures. 



-7. Write balow any additional information. you wish to volun-- 
tear regarding the needs you selected ore your reasons for 
sclec4;ing them. 




8. ' Write below any coimnents or suggestions about current and 
possible future counseling and guidance programs and 
''services in your high school. ' , • 



Figure #11 ' 



Project Planning 

Test Specifications - The key concern of the user in 
the* area of project planning is hqw much of his staff's 
time it will take during "the remaining, phase and which of • 
the responsibilities the staff will be responsible for. 

In the area of , testing, the user shoilld be invplved in 
the deA^ielopment of "live" test data- f pr" the system test 



time, ■ 
tions ' 



:.he-mc 



:t ai n you ca iiu 



be that the ^ system will work and that all contingencies 
have been cOjyered. ' ^ 

Dpcumentation standards^ are the key to the long term 
success- of a system* ^.This is ±he time you si't dojvn with the 
system's analys^t and decide whit you need in th^ way of further 
docunjientation, 1 Make sure th^ document^al^ibn is what you want 
arid that it i^^pmplete. The activities you go through in ^ 
this package should help ybu depiBe what ydu» need\ 



. Training is another p-mportant concern for the user. * 
What is it going to take' for the staff to understand and Us 



the system? A good system is a^syst em that is simple 'to us^ 
from input to output. You, as the user, make a system , that 
will wdrk or not workr If members of the staff are relatively 
pleased with the system and. are willing to work with it, they 
will make the system work. When you are. planning your 
training sossions ^ be concdrnod 'about .the feelings exprcss^ed 
by the porsonnol being trained. Provide genuirie opportunities 
for specific input from the staff who will ^be using the Pro*- 
\^ram. In- addition^ be sure to emphasize that an important ^ 
resource is the. intelligence and experience of ' participants . 



data 
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This will hell) build a, more practical and usable program. 
The;side benefit of increased pride will addi to the siic- ; 
cess of the system.* ^ , 

* Resource estimating is the m6st difficult area^with 
which to work. The key element, of course, is time. An • 
old data processing theory is that you estimate the time 
it/ should take, double it and still expect to be a^ few days 
late. Negative as this saying may seem, it-^is based on the 



theory that you can never cover all contingencies. This may 

be true but with the proper system des^ign and guidelines,' 

..»■■-. 

' -« ■ 

many of the contingencies daa, be foreseen. Time will dictate 

S . ■ ■■ ' ■■' . • ' . ■ ' ' • ' " ^■ 

when and wha,t 'resources within your department .need .to be 

" ♦ • • " . . ■ 

used. In Ipoking-' at time with the systems analyst you should 
, a3k him to give ypu three dates.' They -are; 

Earliest possible coippletion date. • ^ 
^2. 'Most likely completion dat^e. . 
• * 3. latest .possible completion date. 

After the thrfeq dates have b^en provided, sotti^ dis- \ 
GuHsion wili have/ to be 'made regarding when and fo:^ how long ' 
the systems analj^st will need help from you and. your staff * 
In your planning, always ^ include all possible delays in 
the timetable'. Dovolop what you consider key checkppints 

(points where you can see some results) and monitor them with 

*. 

key staff. , 

' ' '•- . ' ' '\ \ ^ '\ 
Characteristics of a Good Program , ' ■ 

The plan presented ta your group will be a rQadmap, 

shovring you how to get from your present poaitiori to> your 
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goal* You may ask of the plan: 



- Is it writtjen and not stored in someone head?' 

- Does it- describe what the job is hoir it vriliL be .pbn- 
fronted and list the resources required to do it? 

- Is it written witl> care and continuing? 

- ji-s it brief enough so those concerned\ will read it?, 

- idi it indexed? / 



i^hat to 
3^ok fox 
•ra a well 
planned ' 
program 
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REVIEW OP DESIGN PHASE . : ^ 

The review of the design phase/ with the Systems analyst 
is probably th6 most critical review of all for it is th^ 
^^^oint-of -no-return . 
' oNow is' the time to make a presentation to key personnel 
who should be aware of th^ project* Preparation willr of 
course, depend- upon who will be there and what results \^ou 
expect .from the presentation. These details should -be worked 
^out witth the systems analyst. Give him/her .whatdvor help you 
can in/preparing aides (flip charts, handouts, finding a 
mooting place, etc..) fiecessary for a clear presontatxon). Re-r 
..member, you are working as a team. He/sl;ie needs you and you 
need him/her. 

. The following is a guideline for you^in developing your 

'. • • ' *> 

preaentation. . Cover what ydu feel is nocessa^'y — too much is 
as harmful as too little. Good luckT 

Introduction . * 

A. Background on ,ddpa5&tment 

B. Nei&d for system , , . 
•• • C. Overview of .preliminary evaluation 

. h ■ ■ 68 ' ' 



pi : bverview of '(fesign _ : , ; 

, E. Schedule- \ > • - 

F:. Resource 
. G. Limitatiorrs 

A. , Overview . , 

B. .Detail re'sou'rce :pl^ timelines 



; C. Status reporting documents; 
III . Design . ' • 

A* •Output design and philosophy. 
B,. File design and philosophy , r 

/ e . Program overviews 

D. Input design arid philosophy I 

IV. Curreht Status Report ^ . • 

" A. > Status 

B. Problems. • 
' / . C. Matters for apprbval 

T>4 Plans before next review / ^ 

E. Next review d^te .j ^ 
F/ Attachment of time chart ^ 

REVIEW .THE REVIEW ' ^ , ^ 

* Next go over the results of the review with the systems 
analyst. This is yovfr final shot dt making any major con- 
ceptual cha^nges. Make any necessary last minute major changes 
at this point and: start into the programming and systems test : 
phase* ; * 



' At the end of this phase you should have th'e following: 
!• Prelimiriary evaluation documentation'' " ; 

2. De-sign documentation 
; a. Desig;n specs. ■ 

Id. YDesign guidelines'- - 
^ c. : 'Flow diagrams ' • . - \^ * 

d. Output designs . - * • 

. e* Input designs - - 

f • Schedule ' ■ 

Approval and acceptance of what has been completed is 
necegrsary from all parties involved. All should indicate / 
their approval by signing and dating the document at ion • This 
helps in two ways. First, it guarantees all interested 
parties have, seen the design and, second, it will h*elp in any 
controversy which may arise abbut who did or did not agree 
with the design.: \ 

S±ep JII: The Programming Phase , - . . . 

This phase is controlled by -the computer information 
systems departments ii Your concern herewith will'- be in 
making sure you have good communication, procedures. ' These 
procedures include identifying the cheeky ppints , |^nd con- 
trolling change and. status repoJfts. . ' 

. The check points, you identify during, the^ dei^ign phase 
are not the ^key to the success of your project— too many, 
other elements interplay. If lateness in meeting a 
schedule, i. e-. , slippage / 'should occur/you- may have tb ^re- . 
negotiate the checkpoints- with the systems analyst . Remember, 



V the- squeaky wheel gets the oil. But . squeak intelligently 
and reasonably—if yoU need; help r 

I Hopefully, all the necessary ma^jpr changes havfe been i 
• made to this point. Any major change from now on will throw 

• / '. ■ ' ■ ■ " . ^ ' ■ 

your schedule off and your project may be out of control, • 

■ ' . ■ ■ ■' ■ ' ' ■«• .*■ " ■ .. ' , • ■ ■ ■ .■ . ■ . 

. However, minor change's are expected 'during this phase. They " 

^re prompted by more insight from ei ther the systems, analyst 

or programmer. Your proceduire for handling these should be 

outlined and the most important concer i zs to get the 30b done. 

Enhancements are nice , but /if they dela^ implementation of the 

system, they may not be worth, the effort. That should be 

clear to everyone involved in the projectj". ^ 

Requfes^ weekly status, t t|he an alyst. These 

can be formal ' or .informal.. You might hav^ the -.systems 

analyst use the fd.llov/ing format: i 

* ' ^ • • "status report! • . 

1 . status ! ' ! ^ ■ . • 

.2. Problems' ■ 1 . , ' . 

- 3:. Matters for approval ; . - 

• ■ ■ ' ■ ■ ■ . ' ■ . ' 

4. Plans for next week • 
(Example in APPENDIX C) 
remember, status reports are a good history of what 
has happened in a project so don't be too informal about 
them. They will be. of benefit both to you and the systems^ , 
analyst. ' ; . ' ' . ' 



step IV; Sysfein Test Phase 

The fiirst order of business is to. review with your 
systems an.§lySit the test specifications develoJ)ed in the 
design phases 'Make sure you take into . consideration any j 
changes yoii make .during this programming phas'e, [ 

After reviewing the' specif ications, you need to rej?^iew 
the time lines'. Has anything changed • that could eithe^ 



review 

test 
specif l'^ 
cations 



speed Up or defer your implementation date? Make thife de- 
cision, with the systems analyst and then proceed towyard 
your target date. 

One key concern ' has always been good test data 
(samples of input tc the system). If the person who pro- 
grams the systems develops, the test data, any incorrect 
assumptions that he has will be reflected in the test data. 
Therefore/, includinj the systems- analyst, the programmer 
and another one of your key personnel in developing the 
test data will enible all the wrong assumptions to surface 
simultaneously. You can then work them. out together. 

Your next concern is training of a task force^. You 
and the systems analyst should review the training plan 
developer*' in the design phase. Plan the session to cover 
an r^eryiew of. the system an4 , then focus on the area with 
which you need '^to be concerned. Remember , key personnel 
need to (1) kn,ow why and wh^t they -j^ire doing and ('2) feel ^ 
that their job is important* to th6 success of the system. 
„ .The *last element of - this phase is setting up a pro- 



training 
personnel 



cedure to request future changes in* a system.. Most 



plan £or 
future- 
changes 
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analysts like to have a moratorium on changes .until the' , 
system has been implemented for some period of time* If • 
possible, comply with this request. However, changes 
are inevitable and developing a prpcedure- is essential to 
the successful completion of thes@ychang^s« Remember, ' , 
yau may not be there when the changes' are necessary; • 
therefore, the procedure m'ust be understandable to some-, 
one who does not have any background in the system. 
The keys to this phase areij 

1. Review test specif ications \ 
2., Review timelines 

3. Develop good test data' . - 
V4«^ Tjcain yoiar people 

5. Develop procedure for change 
Acceg)tance Te^t Phase . ^ 

At this poijit in time^ the user sits down with the 
systems analyst and writes the acceptance test specifica- 
tions. In other words, what will your department need i:o 
see before deciding the system is , acceptable to you? The 
following should be considered and .checked by you: 
' 1. Check all reports for fbrmat and accuracy, 

including subtotals and fina](. totals. • v 

2. Check all input documents for completeness. 

3. Check "flow of data from preparation of input 
f ilirough the! output cycle (pay particular 

attention to how much time each step takes) . 



4. Have more thari one person go through the. first 
three stisps. ^ 

• , 5. Review procesising time commitii[ients with analyst, 

deleting vague statements (e.g., timely manner^ 
customer's assistance). . . 

All statements should be specific- as; to time and re- 
'sponsbilities. ^ 

Documentation at this point should include the f ol~ ^ 
lowing: ' ' - 

1, ' Preliminary evaluation report ; • 
2: Systems design phase documentation 

aii final report layouts and printouts 

b. Short program narratives ^ 

c. File design and philosophy * 

• d. Input documents 

i e. System flow chart 

f. Processing time cqmmitments ^ 

g. 'user training materials (planning phase-- 
• acceptance plan) . ' 

All documents lihould be signed and acce^pted by all 
parties involved, that is: analyst/ counselor and appro*- 
p'ri'ate staff. 



Step Vi;- Installation and Operatibn Phase 

The next necessary step ii^ to prepare your area for 
the change. Review the flow through the department as 
you perceive it. Be concerned with how the data gets to' 
your people/ preparing output ^o data processing, what 
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review 



happens when tti6 computer reports come to your office and 
/Where they go nexl?. If the reports leave your office at , 
that point, yoiyona]^ think y our— ares pons i hilijty ends. But' 
be carefc|Ll ]pu ma^)' want to keep a master copy which never 
leaved ' your Mff xce- to guarantee that you will alv/ays have 



wha:t you x)ped. When a report is no. longer valid, , get rid 
c^f it. 



- -i 



-J 



i\^ter the total procedurei^ have been documented, test 
run j^hem. Take some "live" (actuai) -data and run it through 
th^e procedures. Make and document any' change you can see 
at would smooth out the bperation. Continue doing this / 
until you fe^l comfortable about the flow. The systems 
analyst may be able to, give you some insight into thi^ 
process. ' . . 

Once you are satiisfied. with the process/ take a look 
at the Whole picture, , Are you. satisfied with what you've 
got? Are you satisfied with your documentation? Do not 
"sign off" (completely accept) the systeio until thtpse* 
answers are "yes." Particularly be careful\of the documen- 
tation. The- list of documentation for final \ign of f- 
should includo i^he following: 

V 1. Preliminary evaluation report 

2. Systems design phase documentation 

3. Report layouts and printouts 
4^ Short program narratives 
5. Pile design and philosophy 



6. Input documents 



test run 
procedures 



" sign of f" 
list 
for 
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tion 



75 



ERIC 



70 



>' 7, .System flow chart , , • > , 
' 8. Processing time .coirunitments 
. * '9.** User training* materials' 

To. '"Flow ^of.* data through department ' . 

11. Number jpf cppies > 

12,,^ Distribution cvf reports V ^. • 

13.,,. Retention proceduxes^ ' ' " 

(See Appendix E) ' . , ]^ • , ' 

^ Now you "are iready to start! *Rem6mpfr that we. learn 
from our mistakes. A computer, ihformatlbn • system is^ yours 
for the aisking. ...or the designing. V;Design awayi . « * 



APPLICATION PROCEDURES 



J Think about what you have read and experienc'ed as you have 

■ progfressed. through this module. Answer the following questions 
with those experiences in mind, \ 

1. What computer services are currently 'being supported in 
your district? 



i . 



2: 'What computer services are available to you/ from outside 
your district? Identify these sources. 



3. Identify po;ssiblG, sources of funding for d^^veiej^meBt-cOJ^ a. 
coft\puter system to summarise your , needs statements. . 



4. IclGntify 'the J)crsQnnel in your department who will be;' 
working with you on the project. - ' v 



5* What higher level administr^,tive personnel should be aware 
of or involved in the project? ^ 
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To whom should the reports be presented and why? 

1 ■ ' ■ ■ ■' ■ ' ' • ■ " • 

' ■ — -~ - - . t — . , . . ^ " — ■ • ■ — — - ■ " ■ r . 



Outline the probedure you would go through to develop a 
•computer system for *the purpose of aiding the needs assess 
ment process, v , , 






1. What are the six major steps in developing an effective 
Computer Information System? (p. 40) 

D. ' " 



E. 



F. . 

2. In evaluating alternative approaches, v/hat are three ways 
that 'a depaaftment can handle various information processir\g 
tasks? '(p. : 42) 

A. •■ ■ . ' ^ ■ ■ ' — '. — i — ^ — 



B.-- . • ■ '. - ^ 

c. , . ■ ^ ^ ^ 0 

•3. A. IJhat is tAe title 'of the person who assists individuals 
.in the development of computer application to solve 
eduoatipnal problems? (pp. 33 & 51) 



A. 
B. 

C 
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B. Stated three important items to stress, when designing a 
Data Processing system. (pp. 50-65} ' * 

(2) • • • - . ' . ' ^ ' ■ ' ' 



A.- What is a major concern you should have. during the 
programming phase o£ the development of "a Computet 
Information System? (pp. '65-68) 



B. Name three objectives that should be achieved to .success 
fully complete the systems' test phase. (pp. 67 & 68) 

(1) ' ' \ ,. . •: 

" (2) - ^ . . ■ ' . . 

• (3.) ■ ' ■ .. 

No item, .objective is related directly to the completion of ' 
the module. (pp. 61-62, 67-68) • 

What is the' significance of having individuals other than 
the programmer develop test data? (p. 67) . ' 



